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DRUG TOXICITY AND SIDE EFFSCTS IN: LEPROSY 


h 


Retrospective and prospective studies were carried out 


to assess the neurotoxicity of Dapsone therapy in 


leprosy. 
e 
RETROSPECTIVE STUDY :; 
1. 1143. cases’ résgistered for treatment during the 


period between 1958-1934 were analysed. 118 patients had 
d 


eformities (83 males and 35 females). 


2 59 cases developed deformities during treatment or 
5 5 ) pee’ 
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added a new deformity t 
ne Jf these, 46 cases (67%) had consumed 33 grams or 
less while 23 cases (33%) had consumed more than 38 


grams of Dapsone.. 


A. Anong cases who had consumed 33 grams or less 14 


o 


(202) consumed the drug in one year while the remaining 
- yf - 

32 consumed it over varying periods from 2-19 years. In 

r 


other words the majority of deformed cases had irregula 


or/and insufficient treatment. 


De Acetylation pattern in those who did not develope 
5 Whee 
deformities was... simidar: to «those who developved 


deformities. 


ae 


PROSPECTIVE STUDY : 


-$3 adult. cases -of TT aid BT. leprosy , who’ shaves 
thickening of a major eas trunk with normal thickness 
of -the same: nerve onthe ‘contralateral -side, were 
Studied. These cases _were randonly allocated a:}> $59 
Dapsone in the dose .of 100 he /aay (27 cases) and b) 
PaVamiicin 300 mg/day (26 cases). Clinical and electro- 
physiological follow up in the fen of nerve conduction 
velocity) and electroayograph were carried outs 44 
patients i Saptated 3 as nore follow up studies. 


The motor conduction velocity showed no significant 


chanse initially. or: ‘during follow up. . Of thei 44 
patients ~ 10° on: ._Dapsone ‘and 6 on Rifampicin 
showed evidence ..-of perinheral sensory neuropathy 


initially and the remaining 28 did not show any NCV/#MG 


abnormality. 


Of ,the 23 patients who had normal initial study, 


L 


temporary sensory deterioration was observed in one case 
but improved with further treatment. Of the 16 patients 


who had shown evidence of peripheral neuropathy = on 


initial study in 14 cases the deteioration remained 


’ 


stationary or improved with treatment and continuation 


. 


of treatment did not cause any further damage. In these 


isease process was 


2. 


cases it was ..obvious that the 
arrested with treatment and no further damage to nerves 


occured. 


Two patients (one on Rifampicin and one on Dapsone) 


continued to deteriorate while on treatment. However, 


while clinical improvement was marked, the 


. 
e 


electrophysiological stuwilies showed deterioration. These 
two cases were clinically inactive. There was no fresh 


development of peripheral anesthesia, motor deficit or 


acute neuritis during treatment. 


a) 


Disease per se arrested by the drug but leading to 


fibrosis or due to the poor regeneration of myelin in 
the diseased portion of the nerve might be the reason. 


for the deterioration observed. 


ANIMAL 2XP2Z2TMERUTS : 


To find out a direct evidence, nerve conduction 
studies are being ‘carried out -in -dogs fed with 
increasing doses of Dapsone. There is a trend of 


- 


decreas@ in motor merve function in dog receiving 
Dapsone five times that of human dose. It is premature 


-to comment further at this stage. 


INTRODUCTION 


Leprosy is caused by Mycobacterium leprae. It 
mainly affects the nerves and skin. Tavolveness of the 
nerves . results in structural and fungetenal ‘eaters This 
. te exhibited as disability or ‘deformity, If Lejeeny did 
not. cause defoumicies or disabilities it would not have 
been a dreaded disease. It would have been considered as 
just another skin disease. As at present, the disease is 
scuneie equated with deformity. The. strong emotional 
bias Mekiast the disease in the society at large is 
mainly due to the aiefiguremenc caused. Deformities are 
produced by the progress of the disease or due to 
neglect of the patient to take care of himself. 

At present 702 ay the Leprosy patients ‘are not 
aufteeene from any significant deformities. . ~ The 
deformities are dependent on the involvement of many 
mixed Peerves: It would be reasonabie to expect that 
Paauie treatmént before the disease Ras spread and 
involved nA 4oF nerve trunks should prevent. deformities. 
This -2 is ‘dehetabte because it is not certain how 
ef faamaee the treatment is in preventing deformities 


when started after the nerves have been involved. 


\O| C3 - a PP. Loud upnee + b> <p? PEOCWw LW 
Sulphones wwere faces successfully tried age2inst 
leprosy. in te tientas - diphenyl sulphone (Dapsone) 
was considered toxic and ah its derivatives namely 
‘Promine, Sulphetrone and Diasone were Ke BS group of 
sulphones - used against leprosy. “It was soon found, 
however ,, that in the human systen the 23@ derivatives were 


re-converted to Dapsone. ‘It was, therefore, logical to 


use the parent Rahat anes itself, although in much 
smaller doses. Cochrane. (1947) undertook trial with 


Dapegne and confirned the therapeutic e effect of. the drug. 
in low doses « Subsequently, Dapsone has been used in 
‘mass therapy of - leprosy during the past 40 -years 
LomeARe? in Leprosy control programmes. | che 

Apart from its use in | Leprosy, Bapsons was found to 
be effective against other conditions Like malaria, 
psoriasis ave In these conditions the drug was ae in 
doses ranging upto 1200: mgs a day. Ynder these hig 
doses, neuropathy as a result of Dapsone eoxtedty was 
observed and a feu. case reports of -such Dapsone 
aaafopethy appeared from different centres. (Alliday and 
Bernos 1951, Fredericks et al, 1976, Williams 1972, 
i) ad al 1976, Voliden 1977; Cehrmen et Ba 19%se 
Malkinson and Pearbon 1977, Prayag et ak 1979s. Homedia 


2 al 1980, Zorhar Argov et al 1979, Warren 1980) It is. 


oy 


to .be noted that all the authors used Dapsone at @ dose 


much higher than the dose used at present against 


leprosy. 
Desikan (1968) on the other hand, was of the 
—.Qpinion that Dapsone could prevent the onset eres a 


deformitfes-by its neuroprotective action. 

A few Pe from India drew attention ts the 
possibility of neurotoxicity of ‘Dapsone in leprosy 
patients, -Noordeen & Srinivasan. (1966) ‘reported 
relatively low disability rate among those who are not 
taking treatment. Scmpat eeetne jisability rates among 
treated and the untreated they found that among the 
treated 45.6% and among the untreated only 9.82 had 
disability. They suggested that peeerent for le srosy, 
given under field conditions could sossibly .result in 
increased disability in the patient nopulatica. 

Gupte (1979) showed statistically that satients who: 
are receiving dapsone therapy in large amounts and 


regularly are more often deformed than the patients who 


‘are irregular and receiving lesser amounts. These 


renvorts naturally caused an alarm since Dapsone is the 
sheet anchor of leprosy treatment and has .’. been 


extensively used in mass therapy and control programmes. 


Experimental studies in mice by Kamala et al (1984) did 
not support the hypoothesis that DPapsone — yroduced 
neurotoxicity. : Their work actually indicated that. 
Dapsone is neuroprotective than Peeest oxit in leprosy. 
Stnve the reports of Noordeen Gs Srinivasan (1966) 
and of Gupte (1979) were based on retrospective 
statistical analysis, ait was felt that a prospective 
geudy should be planned to investigate the possible 
“neurotoxicity of Bo lana euen a work has been 
undertaken. Simultaneously a retrospective eek of case 
records was also conducted from one of the centres where 
treatment of leprosy routinely with Dapsone was carried 


aa 


‘out for well over 30 years. 
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RETROSPECTIVE STUDY 


The retrospective study is besed on the analysis 
of the records of Sevagram Control Unit run by Gandhi 
Memorial Leprosy Poundaraeee This unit was stared in 
1952 when. the prevalence of leprosy was 25.7/1000.- pop. 
At the time of this study the ieoneam -prevalence came 
down to 6.3/1000 pop. 

The records of Sevneren Control Unit were analysed 
and only those patients who hed develope 4 deformity 
during ag course of treatment: were selected out. The 
mean ; drug consumption in a 5. year inte orval was 
calculated both for the deformed ground ine the 
undeformed group. The undeformed grouD it eetaents 
also consumed Dapsone but did not develop any qeeoraity 
during the treatment period. The amount ‘of Papsone 
‘obtained was compared in both the groups. 


OBSERVATIONS AND DISCUSSION: 


Retrospective analyse of the ead aA a records from 
1958-34 was carried out. 1143 ‘patients received 
treatment. during 1958-84,out of which 113 patients were 
deformed. Broadly the total number va patients were 


divided into 2 groups. 


1] 


1. Deformed group mtd 18°) (10.3%) 
2. Undeformed group - | ~ 1025 (89.72) 


Total Number of patients - 1143 (1002) 


There were 587 (57.3%) males and 458 (42.7%) 


females in the undeformed group and 82 (69.52) males and 


36 (30.5%) females in the deformed group. 


? 


It was observed that the maximum number of cases 


belonged to tuberculoid and maculo anaesthetic types of 


leprosy both in deformed and non-deformed groups. 


ei 


The total number of patients deformed Bee 118 


Undeformed patients who developed a new 


deformity during the course of treatment ee 
Patients who were deformed buelimoe showed any. 

additional deformity during the treatment period 49 
Deformed patients who developed an additional 


deformity during the treatment period Soo Bee caer 


The nerve involvement at. the time of:-initiation .of: 


treatment can be classified as. 


Nl = ‘Not thickened nerve 

N2 = Palpable thickened nerve without tenderness 
N3 = Palpable thickened nerve with tenderness 

N4 = Thickened or fibrosed nerve associated with 


deformity/ies. 


(see Table I) 


"at “ee ~ 


sD 


Table I ;: Majority of the patients in not deformed 
_ group belonged to Nl category. The deformed group belong 
to all categories equally. In the N4 group 18 (26.1%) 
patients shawed. a further increased or appearance of new 
deformity to the already existing one. the difference 
between this group and - those not developed deformity 

nder. treatment is statistically significant (Z=4}. The 
N3 group of deformed patients (16) when compareé with 
undeformed group showed a higher risk of development — of 
deformity (2=3..5). Therefore, it can be concimeed thet = 
H3  grour and N4& group of patients are more likely to 
develope a fresh or added deformity during the course of 
treatment. | : : 

' Most of the paticne 959 (83. 8%) Ee persed to the 
clinic oF detected by survey usin 12 aonths of 
its ie the symptoms of the Wee. This is true for 
both the deformed and not deformed grouDs- In other words 
the deformity status has no relation with the- guration 
of the disease process. | : 

“Drug collection can be classified as follows : 
Category Sagi. 25% of the due drug collection 
11 25 - 49% of due drug collection 
III 50 - 74% of due drug collection 
IV > 754% of due drug collection 


(see Table I1) 
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Table II: Tt can be noticed that out of 309 eaebcote 
who received >75% of drug, 32 (10.4%) developed deformi- 
ties and the rest 277 (89.62%). catauee. Out of 384 
patients, who received. <502% of drug, less number of 
patients 12 (6.6%) developed deformity. The statistical 
significance (X test) showed that the difference between 
category ¥xt and IV aaa IT and III are significant. ‘This 
concludes that as the patients are more regular, ‘the 


risk of Pevalowment af deformity increases. 


Table III,IV,V & VI: It was observed that the dose of 
2 Dapsone es noe constant. Initially very low doses of 
Sexadnaers preseniped. “From 1978 onwards, the dose of 
Dapsone was increased to the usual therapeutic dose LO£ - 
a 100 mg - So the total aumbe of patiemen were “divided 
into 2 groups. 
Ship A = Who received minimal doses of 
i Dapsone till 1978. 
Group = = Who received the eheeapcutic 
| : dose Teds peaks (100 mg) from 


the beginning from 1978-84. 
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Group A(Tables TII & IV): The mean quantity of drug 
consumption of these patientS was calculated and 
compared Sith the. duration of its consumption. ” It: was 
observed that there was no ieeance in the mean drug 
consumption in both deformed and not deforned groups. 
There Gite no statistically significant 2ifference 2A ny 
both the eroure. : 

Group B (Tables Vv - wD: In 2-5 years duration the mean 
_ drug consumption by non deformed group was 43.14 Grams. 
(SD + 16.76) and by deformed group ie 68. 96 Grams. 
(SD + 38.24). Though apparently there appears to Det a 
difference, this ig. not statistically significant. (Z = 
1.16 at 95% confidence limits) | 

Thege,. is- a statistical significant difference in 

the amount of oe consumption n, ine the deformed 
group, (115. 7 Grams. (SD + 43. 34)) and noemierornel group 
46s. 06 Ceaus . (SD + ee 36)) in. 6- 10 years duration, Hére 
it ..is worth mentioning that the total drug consumption 
till cure was calculated in both the groups. To be 
precise the amount of Dapsoge consumption e141 the ye- 
lopment Bf deformity shoule be calculated in the 
cores group. . This aWoune Braid de Wemeared with the 
drug consumption in the not deformed greup within the 
same period as deteenity group. This will be able to 
establish an association of Dansone and the development 
o£. deformity but such information could not be ellicited 


from the records. 
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Grouping “of vaFtious frequencies was done to 


Facilitate the comvarison. 


Nl +32 «Group. = 
NS. - Grogwp: II 
N4 Sroup III 


Even the drug collection was also clubbed to form 3 


groups. 


Group 1 : < 38 Grams of Dapsone 
Group 2. (39-76 Grams of Dapsone 
Group 3 > 77 Grams of Dapsone. 
* 3 (see Table VII) | 
This _ table indicates how much drug had ‘been 


consumed by the patient before the development of. 
deformity. It was. observed that. though the drug . 
consumption was <_ $8] deans. “TS (20.34 apaeve open 
Wekaraity within one we duration. On the 
other hand 29 (42.02) developed deformity consuming the 
| sane nsount HUE spread over a span of 2-5 years. | 
It is (striking Gear the odeformitics developed 
within 0-5 years (54 out of 69) duration. So eee though. 
the patient Gentinucs to consume Dapsone after 5 years, 
rhare are less chances of development of deformity. 

Lt. is eteee that there are some Factora meeenonsibié 
for development of deformity other than ~ Dapsone 
consumption. | 
These can be 
1. Initial nerve thickening 
2 Acetylation pattern | 
3. Reactions during treatment. 


(see Table VIII) 
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Table VI"I': This table ’sho:s the acetylation status of 
22/69 patients who 'eveloped deformity and alive but not 
receiving Dapsone any further because they had been 
cured of leprosy. Acetylation status of O6  conke eds was 
aiso determined. Tt can be observed that the deformed 
cases and matched controls ghoved fig Jer distribution 
and frequencies. These were not Sthetec tically 
Significant (x=0.51). This suggests that cases and 
controls are at par and their acetylation Status may not 
play any role i. che causation of deformities. 
ait was observed hae dz our “or 34° fn deforded road 
experienced “reections more: than once; . Sut in the: not 
deformed group 34 pus OFeaO. hud aége than 1 reactive 
episode. ‘Severe reactions were common in not-deformed 
group (19 out of 70) when compared with Gone in 
daferacd group (2 out of 33) : ie | | 
The not deformed .gronp experienced reactions (61 
“out of 1074) i.e. 5.62 had nila reactions. The deformed 
orca experienced reactions (31 out of 69) i.e. 
‘44.9%. Statistically these values were highly significant. 
€z te 7.2) Bat difference in the frequency of severe 
reactions is not stenbeteunt. In other words,the 
icternes group experiedted more mild reactions than the 
not deformed oieap. rt is apparent that. the initial - 
derve Gacclvement and her eeaaueaty of mild reactions 
play ag ior rote in causation of deformities in leprosy 


patients. thes 


Distribution of cases according to Wesve Involvement 


Type of Nerve Deformed during Hot deformed Total 
involvement treatment ducing treatment. 
No. — Nok ec eae rite 4 


Nl 19 PRES 799 ~«©—-62-9 
N2 . 16 cab atv Rate 316 59.4 39% 29.9. 
2552 19 1.8 6: See 


a) 67 ae 
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TABLE IT 


— eee 


Distribution of cases according to treatment category 


Percentage of Drug Deformed during Not deformed Total. 


collection | | as in 
treatment . during treatment 


4 
3 


TABLE III 
Distribution of cases according to mean consumption of 


drug and duration of treatment in the non-deformed group 


(1958=1978). 
Duration of | No of es Tete | Mean SD 
treatment patient Drug consumption (Grams) (Grams) 
< lyr ee a, AOTE 682 ee 
2-5 yrs 400 | CO.-O918 wee eB 19.20 
6-10. 9#e 155. 68390507 ae 39.98 
11-15 yrs 5 é 420.7 i eS * 41.68" 


16-20 yrs 1 217 2 ee so 


Total S681 sacs AS63713 


Distribution of cases. according to mean drus consumption 
and duration of treatment in the deformed 2rouD (1958-1978) | 


Duration of | No. of ee CR Mean oD 
treatment — & ” patients consumption (Grams) (Grams) 
—<_ t = : - a ae eae - 3 - ioe 
yee ae 3 8 590868 ok 25. 7B 
6-10 24 1241.0 SI 270 20.20 
Blo wo et eee) “67,900 36,95 
2 16sdee ee Ree ee 


Distribution of cases according to mean consumption 
of drug.and duration of treatment in non-deformed 


group (1979-84) 


Duration of No.of - “Drug consumed Mean Drug | SD 
Treatment jatdenta (Grams) , | “consumption (Grams) anaes 
a Be. Me aS BAL.A7. 5.253 ms 4.41 ie 
2-5 2 a0geee, ~ 1300uss 3.142 616 
BY h-10'2 9 53 SOAR G59. - = 65.067 143.96 
11-15 ieee - 795.30 99.412 50.13 
20 ee 2 799.48 £33,.246 © 52.68 
591-25 . 5 oo tame. ve Ke. Sem 
ee 


TOTAL 463° |. 19515..55 4h. 05 Pe 


2 : j . 
2 ' 


isa 


COMMUNITY HEALTH CELL 
47/1, (First Floor) St. Marks Road 
BANGALORE - 560 001 


TABLE VI 


Distribution of cases according to mean consumption of 


drug and duration of treatment in. the deformed eroup (1979-84) 


Duration of No.of Drug consumed Mean drug SD. 
treatment patients (Grams) -. consumption (Grems) 


<1 ; 4 . : 
2-5 3 260.9 68.966 38.34 
$-i0 4, +) 462.8 115.7 43.34 
fe Roe eRe ee J 
| 16-20 ary | 91050. ee neae 52:08 
: bt. ae a 1850.5 205.616 . 77 


TOTAL =. 24 © 3888.5 162.02 
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Ty Ay 7 7 
PASLS Vit | 
‘Distribution Of cases according to yeure of development 


of fresh/added deformity and the amount of Drug consumed 


in that periog in the Deformed SToup under treatment 


Sian cree pommel 


Time taken to develop | : Drug consumed during the period 
deformity in years ‘<38 Grams 39-76 Grams )>77 Grams Total | 
= : — Pie - | . ‘ 
See ea Porras PAO 9E) od oO ae =o) 2 Th 20632) 
(255 years -29(42,02). 9(13.0%) 22.82) 40(58.02) 
S710 yeara = 34.32). 8(11.52) 1(1.4%) = 12(17.42) 
BU213 Years. 2 2(2.8%).- 104,42) 3 ca. 335 
ie. 16-20 years - Be Sky: e ook | es 
“ Be 21-25 years — ~ ~ - = 
TOTAL:). =. PRUOPISE) 1902757). « 4(5.8%)  69(1002) 
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TABLE VIII 


Distribution of cases and controls according to 
acetylation status of Dapsone ; 
Acetylation | Deformed Cases Controls “Total 


Status 


Rapid: 4 1632: 3 6 27 Gee2 10. 225g 


Slow 18. Glee: 16 Tiga 34 77a 


TOTAL 22 100.0 22 100.0 44 100.0 
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PROSPECTIVE STUDY 


A prospective Study was planned to investizate the 


possible effect of Dapsone ‘therapy anon3 patients 


attending the leprosy clinic at the Civil Hospital, 


Wardha. 


PATIENTS AND METHODS 


Paucibacillary type of leprosy patients belonzinz 


to TT and B T types were selected for the study. Multi- 


bacillary types were avoided on ethical consideration, 


Since the study involes monotherapy. Patients fulfilling 


3 


the following criteria were selected for the prospective 


study 


L. 


‘ok 


Age of the patient Should be 15-40 paar a 
Atleast one nerve (either ulnar or lateral . 
Soplitesl) should. be clinically thickened and the 
contraleteral Cae Bhd ue not show any clinical 
thickening. The criteria was laid down so that the 


. 


Same patient could serve as a test case and could 


also be his own control. 


3%; fhe cases should preferably be untreated. However, 
patients. with a history of having taken treatment 
for a period not. exceeding 3 months may ‘also -be 


included if untreated cases are not available. 


a0 ‘They. should not hace dinbetes or bi alcoholics. 
Patients with any. other concommiteént cause “of 
neuropathy should ates be excluded. 
5 rr was proposed 85 include 50 paucibacillary | 


patients. All the patients were thoroughly examined in 


— | - Clinic in good day light. The skin lesions were 
> carefully recorded on a ey chart. The sensations over 


the patches oe over the extre mities were carefully 
tested and mapped in Pe ocy ae extremities charts. 


All the peripheral nerves were carefully . nalpated and 


the following characteristics were particularly noted - 
(a) ‘shape of. the: thickening, .(b) extent -or the: 
E thickening, pe PSOne or absence or tenderness. 
. Ps : ‘ é > ‘ 
-. , The functional asse ssment of muscles’. supplied -by 


the Rey ca: was. done and positive findings if any were 
noted. Skin smears were obtained from the standard and 
selected sites and examined. Lepromin test was also 
nerformed, noting the early as well as Inte reactions. A 
skin biopsy was obtained from a typical skin lesion. The 
Siaehosic was ‘thus madé on. the basis of. clinical 


findings, lepromin readings and histopathology. 


The following investigations were also conducted on 

the day of registration, 
Blood : pe 

Haemoslobin in grams’ 

Total and differential coune 

Serum proteins 

SGOT 

SGPT 

Blood sugar 
Meine: 


t 


Albemin 


sugar 


| 


? Microscopy 


= Acetylation studies of Sulphadimidine. 


Nerve. conduction studies (Motor and Sensory nerve 
—- conaductions) and also Electromyographic “studies. were 


cenducted during the week of registration. These studies 


were carried out by Dr. GiM. Ta@eri-at the Central India 


= | Institute of Medical. Sciences, _ Nagpur. MS. 4 
4 Blectromyographic machine was. uscd. The electro-, 
= - a paysiological studies were conducted using standard. 

mecnni quer The studies. Were conducted in an air 


conditioned room keeping the temperature nearly constant 


for all patients throughout the study. 


woke 
> 

r 

ei 


a i 
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The patients were administered Dansone (100 mgm) or 
Rifampicin (300 mgm). While the treating “physician ee 
which patient received Dapsone Ff Rifampicin, the 
noucsphysiologist was unaware of tie Cae of. treatment 
given. The patient attended ene Re onea. in. two 
weeks. The patient consumed one dose in the vresence of 
tie physician and remaining 13 doses were self 
administered, . The regularity was Sere the 
full cooperation of the patients. Home visits were made. 
whenever required. : : 
Clinical “examination was repeated every 3 ‘months. 
ALL the -. laboratory. investigations and | electro- 
hysiological studies were repeated every 31% eRe At. 
the end of two years the patient was declared fieeu if 
he showed no Signs of Ace ney “The treatment was then 
Scones ae | 

| All the patients were advised to report. to. the 
doctor at any time if they had any complaints regarding 
their condition. The drug intake was ensured by surprise 
ade aaite and by counting the tablets and urine | 
 examdnation. The urine was checked by its colour for 
Rifampicin intake or by the spot test for. Dapsone 
intake. A check was also made to #ee that the ‘patient 


‘did not receive any drug which can potentiate neurotoxic. 


effect. 
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All the patients tolerated the drugs .well. There 
were no adverse effecen either for | Japsone or 
Rifampicin,. . All the patients had more Hen 990% 


attendance. 


OBSERVATIONS AND DISCUSSION 


° 


1. Age and sex distribution of cases 

The ‘findings on a total wo « 53 patients. are 
presented. Of these, 27 belong to Group I and one belong 
to Group II. There Sores males and 15.females.. Since 
all the patients are adubea: the doses are tise and 
uniform. The following table shows the age Jos 


distribution of the patients. (see Tabdle I) 


TABLE I: Maximum number of patients 18 (33.92) 


‘ belonged to 20-24 year sroup followed by Lo =19 years (12 


patients 22.6%) and 25-29 years group (12 patients 22. 
There were 10 patients (18.82) in the age. group 35-45 — 
years. The > male:female ratio igje2zso;1, ihe: age 
se gete tion and sex ratio are similar to the prevalent 


age and sex distribution of leprosy patients in Wardha 


district. 


oe 
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y Duration of Disease 


Table 1 shows the mean. duration of Leprosy 

patients in both grouPs: | | 
TABLE It: The 27 patients in Dapsone syoup nad @ meas 
guration of disease 13. 214 sont a Tne Rifempic+n siouee 
of patients hac a mean Patio of 596 nogenee {t was 
found by the et test that the aifference 18 not 
significant. 
a... Acetylation pattern 

Table III shows the acetylation pattern in the two 
groups of patients-. | | 
TABLE It : Tne acetylation pattern vee studied with 
ylphodimidine in poth the groups All the patients 
Foul got be studied auc to certain ~ gperational | pro 2- 
lems«- 17° patients — from dapsone esp and 45 patients — 
from Rifampicin group sould be stucied for tnacir eheng= 
Jatdonipattern- /Ipsis seen’ that Out of Me g satiente who 
are -reeeivins Dapsone, 13 patients (76.55) are. sow 
cotyibeer® and 4 €2315%)' are Faris acetyiators-. Qut of 
15 patients who: are in nifampicin 2roup ay] patients 
(73.3%) iaxe glow acetylators and 4 (26.54) are ranid 
acetylators- This characteristic of ravid yr slow acety~ 


dations: chincices, g well with the Figures obtained for 


ee 


# 


see 
#5 


aie 


Ew 


y 
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le eprosy patients in Wardha as confirmes Sy, random. stu- 
dies in 22 other cases atte nding the: elini¢c.> FPurtherr 
the Dapsone and ifamotein: groups show ccuprrable acety- 


lation pattern. 


a. Involvement of Nerves 


Table IV shows the involvement of nerves. 


TABLE IV: In a total of 53 patients 40 ulnar nerve 
thickening and 14 sphere 1 popliteal merve thickening 


were found. This acid result in a total of 40 affected 


ulnars and 40 heal thy ‘ulnars and 14 affected lateral 
govliteals | 14 healthy lateral popliteal nécves, . which 
were studied clinically and ele sctrophysic Logically. 


oe glectro-physiolozical ei geiaee 

As already mentioned, elect Ee PAyssr ical studies- 
vere conducted 16 all the patients once — six 
months. waar observations Wore completed in about half 
the number and in the “remaining helf..3 or 16s exanina= 
tions proposed were completed. The number of _examina- 
tions on the cases are detailed in Table Vv. 

Details sf electro-physiological investigations in 
exe groups of cases examined once, twice, thrice and 


four times are given in Tables VI, VII, -¥VIII and Is. 


op 


6. Cl tn¢eat findings 

Por further analysis of neurological Changes only 
Patients who had 3 or mote Studies hive dean included, 
Total number of Such Patients is 44, The Meson for 
analysing Only these patients is that the studies are 
near completion or completed, 

Wor the 44 cases examined 3 or 4 times, Initial and 
final clinical findings are detailed in Table Xx along” 
with) the initial and final statue of sence; nerge 
conduction studies, Se | 
TABLE x: A elinical ‘ssessment of the 44 cases is 
first be noted, Euere were 22 patients receiving Dapsone 
and 22 patients receiving Rifampicin, All the patients 
who were on Dapsone showed clinical improvement compara 
ble to that of. Rifampicin Group. 

in 21 Cases on Dapsone, the hypopiamented patches 
became faint and inde “case, patches completely 
disappeared within 2 years of treatment. 

Motor functional deficit was. observed initially in 


4° cases of ettected lateral popliteal nerves and in 5 


cases of affected ulnar nerves. The motor functional 


9 


deficit was associated with peripheral anaesthesia in 3 


out of 9 cases and only in one case there: was. motor 


deficit without peripheral anesthesia. All these 9 


nerves Showed improvement within 3-6 months of Creatnent 
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_ 
irrespective of drug (Rifampicin ‘or Depsone). 
y ) 

There were 3 patients initially (4 receiving 
Dapsone and 4 receiving Rifampicin) who. showed 
thickening and tenderness of nerves. Of these only 2 
‘Merves. showed abnormal sensory conduction velocity. 
After 2 years of treatment, “these two adnormal readings 


improved and became normal. 


: physiological findings: 


Out of the 44 cases who had 3 or. more examinations, 


y a - Correlation between chkinical and electro- 


32 cases had thickened ulnar merycs ame 12 had thickened 
lateral popliteal perves The conacty conduction studics 
were carried out in 32 aftaecaa cigs nerves and the BZ 
contralateral clinically unaffected nerves. The findings 
are summarised ig fable X40 

TABLE XI: There was ho anesuhesi a in anyeof. thes? limbs 
with clinically unaffected ulnar nerves. In the limbs 
with affected ulnar nerves, anesthesia vic: prekeueein: 5 
limbs and absent in 27 limbs. In the 5 cases with anes- 
thesia, 2 showed abnormal sensory conduction latency and 
amplitade. In. the 59 limbs without anesthesia, Lae LS 


interesting to note that there were abnormal findings in 


e 


8 Limbs, 5 of which nad diminished amplitudes and 3 had 
diminished amplitude and increased sensory Latency. This 
shows that the sensory conduction vbrormality would be 
cocec ea before clinically detectable anesthesia: 
Further, changes in the amplitude appears to be 4 “more 
sensitive finding. 

Correlation between the number of ‘patches and 
sensory conduction is given in Table X11. 
TABLE XIl: Except for 4 cases all the rest haa onty 1-3 
poteRay) As such no comparative analysis ca an de made 
according to the number of patches» 

‘ees was seen in Table V that out of 3 _— © 
cases examined 3 or 4 times, 16 cases snowed. abnormal 
siectro-physiolosical ‘fgindings- ‘The duration of _ the 
jisease in the cases with normal ge gpnornateeamit tel 
findings is given below. a 

Normal NCV,EMG Abnormal NCV , EMG 
Mean duration 
in months | | 12.314 vs : 14.588 

| Since the fo cavion meeehe disease is more oF less 

equal in both the groups no conclusions can be drawn. 
Table eugt shows the initial and final mean motor 
and sensory nerve conduction yelocities of the Danpsone 


and Rifampicin groups. 
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and ¢: Looking at the motor nerve condu- 
ction velocity of the ulnar and pateral popliteal 
nerves, it is seen that the conduction velocities of the 
affected and healthy snerver of poth Dapsone and 
Rifampicin groups show no significant difference as 
confirmed >Y student re? test. | 
We would have expected © significant difference 4f there 
had been a gross nerve. destruction as 3. -seahk. of either 
the aieeaae process » or: Dapsone toxicity: The lack of any 
detectable. gifference in motor nerve spnawerion. velocity 
may be explained as follows : 
a) Toker ease of Leprosy ug BENE a is due to 
inte erneuraly intraneural 1. Uapericncuter | cote"? ia 
| oedema may not be causing any interference in the nerve 
cichaceten soloebere To other words there is no nerve 
damage-. 
ik The damage to warves, i any» may be 3° minimal 
that it is not aetectadte by motor gerve  Congueee’® 
velocity studies. : 
c) Leprosy might ‘be affecting she type of nerve f£abres 
CBer slow conduction fibres. Since the nerve 4§ a whole 
is peing studied 4 difference may not de> peaad If 
jnaividual nerve gibres 8reé geudieds they may DE showing 


the change- 


7 


“eat 


Pia Stee 3 
wade PIS ay 
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ae, 39 49, 


~ The fast cngeeeeens: Shh 

might have been damaged simultaneously hut, tne overall 

nerve conduction may not be showing %"Y change because 
. 

of compensa atory mechanism. 

2) Further, | the normal values of motor nerve 

conduction of the ulnar and lateral sopliteal nerves 

show a wide range (uinar 40-60 metres per second; 

lateral popliteal 43-57 metres: pet gecond)- As such any 

small difference within the range is not significant. 
For the same reasons given above it is also . seen 

that there Be ry |. difference in the Distal latency 


hetween affected and healthy nerves moth initially and 


at the ‘final . gener one in the Dapsone 88 well as 


Rifampicin “groups: 

On the; other hands it is Seen rroa Ta ble xiit that 
the sensory amplitude 9n4 ccasotee Betency: snow 3 
significant difference between healeny: and affected 
nerves. ng already, indicated in the siscussion on Table 
cx, sensory conduckton 1s nore sensitive as me easured by 
amplitude and jatency iA, — | 

summarising the Fades: in vapbe tiki. the present 
study does not show any gitferencs in the initial and 
final -ecordings ‘of motor nd se ensory nerve conduction 


yelocities- This is yecause these are the angregate 


values in 4 limited number of subjects: However>s certain. 


sedeanet changes .are seen in individual cases and they 


are detailed below: 
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of the 44 patients 16 showed ovidence oF jeripheral 


neuropathy initially and the remain’. 99 jie not show 
any NCV/EMS abnormality: Out of tnes* LG cases which 
showed peripheral neuropathy initially» 19 helongs to 


Dapsone 8 group and 6 to Rifampicin arQupe 

of the 28 patients who had Bee initial study 
oaly one. 206.2% Rifampicin with ulnar nerve thickening 
showed deterioration during the follow ud while on 
treatment. . The deterioration noted was in the second 
study after 6 months of treatment. No farther. 
de eterioration occured with continued treatment. The 
neuropathy nay possibly be due t°? the orogress of 
disease process which was arrested with rreatment- 

Of the 16 vatredes: who had shown “evidence of 
oeripheral neuropathy on initial study | 9 showed 
improvement and 3 remained nearly — unchanged: pf thes? iz 
cases» 3 were on Dapsone and 4 on Rifampicia therapy> It 
is csyicua genet the disease process was arrested with 
treatment aca nd further aamage to jo 

The remaining d, cases showed © gyrther aeterioratio® 
on continuation of treatment. It was coma: that 2 
ie cived Dapsone and 2 received Rifampicin: One case on 
Dapsone 2 nd one on Rifampicin therapy - nomad no furthee 
Dees svuhaen on the third readings: ‘it is Likely that in 


these 2 cases also. the nerve conauction .@ abnormality was 
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due to disease process, the progress of which was 


arrested by 6 months of treatment. 


| Two patients (one on Rifampicin and one on Dapsone) 
continued to deteriorate while on treatment. Jowever, 
while | clinical —. improvement. was marised, “Ehe 


electrophysiological studies. showed joterioration. These 
two eases were clinically inactive. | Ther. was no fresh 
development of peripheral anesthesia, motor 4eficit or 
acuLe neuritis during treatment. The Following reasons 
could be attributed to the ‘electro-physiological 
de sterioration. ; | oe 
a) Disease could be unresponsive to the drug. 
b) The deterioration could be Meeiated ta- drug 
Soneambnation in ‘the diseased nerve. oe | 
These two reasons can he ruled Heras. the patients 

reagoners well. ¢o.the Arugs Piepeons and Rifampicin) and 
there ‘was no clinical deterioration. 
c) Disease per se arrested dy the drug dut leading to 
fibrosis or due to the poor regeneration sf myelin in 
the diseased portion of the nerve: This can be the most 
likely reason for the deterioration obsorved in elect ro- 


physiological studies. 
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PEMALS 


pps grouP 


RFP group 


4 


ol groups 


Total 


12(22-64) 

18(33-9*) 

12(22-6%) 
1(2.0%). 
10(13-8%) 


53( 109 0%) 


Table Lt 
Duration of Diseese | 
6 enero 


ee ama 


ein Months 


n of Piseas 


) Duratio | 
S - -Pemale—~. Mean 


Drug. 


Male 
Dapsone(27) Pt s.tte 11.16 13.214 
8.25 9.36 
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Table IIT 
Acetylation status of leprosy vatient 
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Acetylation status 


Slow | Rapid 
. 1. Dapsone group RE os fs 17 


-2. Rifampicin group 11 Poe 15 


Total: Or ae eee 
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Table LY 
Involvement of Nerve 
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Table XI - 


Association between peripheral anesthesia and 


sensory conduction studies 


No.of | 
Nerves - Peripheral se Sen.Lateacy Sen.Amplitude 
erve investi- Anesthesia : | | | : Z 
- gated | ne | Normal Abnormal Normal Abnormal 
| , -- Say" Present ee ora eee ere ae 


ffected 


“32 ey keen’ Go * oo Bh Bi" gee 


Present Hats ge a oe ee | 3: 2 


27... Absent bo ae eee 


mer 
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“Table. XTT 


Correlation between No, of batches. 


énd sensory 
conduction Studies — 


3 Sensory Latency - Sensory Amplitude | 
No.of Nerve 7 | Saag 


Patches Stetng << t> Normal . 


Abnormal Normal Abnormal 


Healthy aed see 

Affected — Be neg ee Ve eee Be “e 2 

He-lthy | ‘ee | ee < ae e 
. . Affected : | 1 ae | 1 ~ 


il 


PHSLE XTEFTaa 
a ASSEN 
ELECTRONRURY PTYSTOLOGICAL STUDIES 


MNCV(Ulaar) pe - MNCV(Lat.Pop,. ) . 


Healthy Affected” 


Dapsone 


‘Initial 53.61+3.16 -56.9647561-° --45.9842.22 49.394+2.94 
Finaee .  . 599643.5° 256.07 +9007 3. oe. ies 9 oe 


~Rifampicin 


Initial 5Au6O44.94- = 53.4344 06 42.73417.54 — 45.644+2.74 


Binal ~~ -624243.99 = 57. 00+G0g1 51,97¢3.15 77 959.93+2 15m 


“- ; 2 | : eh ee z ; Rumapeerese =o" Ta ? 


PAGLE bes 2 ay 
SLECTRONEU2O PHYSIGHOGTCAL STUDIES 


Distal latency (x) _ Distal lateney (1.9.) 


: ‘ ee ee | | 3 | te 
Healthy Af 


‘tfectad Healthy. .- Affected - 


Dapsone 
Initial 2.30+.34 


ee) 
es 
aS 
NO 
+ 
ee a 
se 
WW 
wD 


4.5240.01  4.6141.31 
‘Final 2.3740-363 - 9 2,3440.157 5.34. 4 68¢0.054 


Rifampicin 


Initial epee! Tee CE ae 3.9541.73.  4.5040.954 _ 


Beinal = a eee 


Patience 


Cc . : : : 
vensory implitude . . Sensory Latency~ 


dealthy Affected | Healthy Affected 


Dapsone 


Initial 24,949.33 21 25412-5- P36 tO. 36 1.93+9.5 
Final og Oa SEHS< 26 © 272841059 7 1.9849.21 2.945 


Rifampicin ie Dieu eS. : pee: i . | 
Tnitial ees 24.5141] .1¢ 215144123 - 7 1 3649.02. > 1.$294+9.19 Ae 


Monat ©. 1943934377 24.93411.29 "= 2 1,6930.9 ea pee 


ANTMAL EXPERIMENTS 


a 
it ewes :ropoged fo carry out Animal experinents to 
find out the toxic effects of Dapsone, t6 test whether 
Dapsone Ase any toxic effect. on the: normal: heareme 
merves of the aaimals.. There wasS experimental evidence 
of neuroprotective effect. of Dapsone in leprosy infeeeee 
nerves in mice (ea 2ala etal .1984)- Despite ‘this 
experimental aninal, it was decided to use a bigger 
animal, in which: tafection, with ds leprae i oo 
possible, Sart “tie Possible toxicity on “fornal “neeees 
@ith leraey and differant doses can be teied, Further, a 
bigger. aninai would be ore Eoeeeaient Be ecudy nerve 


conduction velocity. The dos ‘was=chosén. for-the purpose. 


Material mciitcds: 


Threé vrours’of dogs were selected, : 
Sroup Z : Jepsone to be given orally ‘in suitable 


loses to produce in blood the same 


soncestration as that leprosy patients 


resem on consumption of [0G mes. daily. 


4 
20 


- 


Group Jansene to being given orally at 5 tines 


Ye Apove doses 


maf 
ae 


ae 


Group f entrol grou “without | Dapsone admini- 


ba 


the bleod concentration in man with an oral daily 


c TAM: was DTA oS } : 
dose of 100 mz Dansone was estimated by Marshall: and 


Cz, 


Bratton metnod.s «Then Starting from 25 me repeated 
estimations of Dapsone were carried out in deat The 
dose which can produce blood ievel equavalent to that of 
human was calebiated. ft was found that 2 mg/kg ee. 
Dapsone in dogs can produce the blood level of Daosane 
equivalent to that of human consuming 100 me daetee. So. 
each ‘dog was weighed repestedly and corresponding dose 
of Dapsone was given orally, mixed with food. bode he 


dogs were immunised against Rabies. All the centacts 


o 3 
wer immuniset agsinst tetanus. An animal'- house was 


improvised. The dogs were kept in cages. These “cages 


were desiensi in “such a way that each dog .cansmove” 


- gepeately and freely inside the cage. 


Follow up: 


_ ALL the groups’ of dogs were initially subjected to 


wr F 


nutritional assessment and nutritional deficiencies were 
corrected ani balanced. The dogs were examined regularly 


at intervals of 7 to 10 days for any observative change 


’ < 


* 


ip gait .or weakness in the limbs ‘or any ‘other 
abnormality.. An initial. baseline récording of. motor 


- ; fe fi , At e 
‘merve conduction was ¢ecorded and at the end of every 3 


e@arried out. The <s¢oniuction studies are carried out 


. Observations sa:! discussion: - 


’ e “ar a Pinot tat jf ye + é E ay ae : 
after eae ee ne t Sing the dogs with ethyl chloride in a 
Bpecial Ehanber. 

‘Thero ere 3 ga one in each group, The conduction 


velocities in a three groups ‘at regular intervals. 


are as follows. ‘Tina ar ne rves are studied through out the 


follow up peris ae : ee } 


Group. It The dog was fed with 2ng/ke dese of Dpsone 


mcr ste s/s: ) — — lg : RS 


<3 poacke me Boe | Soe me 42.0 


“9 months...” ee: Se 42.3 a . 46.5 


Be sonthge a 3. 


«* - 


Ja 


12 -months ~ ee . tee ds Pa ee 33. 83 


Group TE + Bog was. fed with Depsone 5 times ‘that of 


 hamen. dose (dapsone Lom2/kg) 
MIC Cre : ee eee ee 


‘Initial ee ee eee 


ec onthot ake: i ar 28.0 38.0 


Dconthsaeee eC OD ee 835 


(12 months ae io.0. ~ ge 80.5 


Group Tit “Doz was ot fod with. Dapsone. - 


MHCY: (Metera/ Sec) 


Mettial. co.  ~ a am sp eeeo ae 98.2 


cnthaeeee ee BODY a 32.0 


Senonths ae. ‘ See. 5 38.0 


; 
oo arco renmeniammmmmmempiteen Se: ET 


2 Dapsone in hunan cone entration ie not 


r. aT ° 3 age - : bine 
: ee Nee: : ; Ray ‘ : ‘ 3 


cmes sigaifiant, chang ge either eli ni cally or ee a, 
| | ss Ge ae Be 
physiolog ogically. But group ie “the dog. receiving Depeone 


> . 


aie + dose of 10 ag g/kg showe 


i dete cioration in. the a 


tere ‘conduction velgotey. But, elinteal ty. there is. _— 


eS 


any ehsage either Giga: or 


attri on i ter ag rere pee 
le a 


ee ? Pt ae 
Pay ‘ A reat 


_ CONCLUSIONS se 


. Retrospective Stuy : 

A  ORBerOspective study has some inherent 
disadvantages. Precise information is not generally - 
available as one has_ to depend on recorded data. 
Recording is not always uniform, since the percennes 
would have changed over the porneae ‘Giving a datituds to 
all these factors, in the present et uay it was er peel 
observed that a larger proportion developed deformity 
among the patients who were regular in treatment than 
among those who were less regular. : 

3 However ina group of patients who hiyercensiwcsaee 
'. fixed anount of drug (e g-33gm), more patients developed 
deformities in the group | that consumed the drug ‘in a 
Seng oe pe eriod | be. 5 years) than among “those that consumed 
the same amount of the: drug in a shorter period (upto 2 
years). | | : | 
Pesdeective Study: 

aki “‘tepeasy:. no two cases are identical. Hence in 
this study an affected nerve and an op arene normal 
nerve in the Bie patient are studied to. compare the 
possible damage to normal and infected nerve by dapsone 
therapy. Motor conduction velocity showed no significant 
eee between the affected and unaffected nerves. A 
pe of possible causes for such a finding have been 


ennumerated. On the other hand, sensory amplitude and 


be | 


Sat a 


Pees ey et Mae ! te Sir, 


(ai 


sensory late ency showed a significant difference between 


og 


healthy and affected nerves, Further, sensory conduction 


changes could be elicited before clinically detectable 


ana aesthesia. This was evident by the fact that in 59 = 


cases without anaesthesia of linbs, there was diminished 


a _ 


sensory amplitude in 5 cases and increased late ency in 3 


cases. 
Following the patients On Ere atment, in present 
study there was no pee enon of anaesthesia | or 


dimmunition of motor power. Blectro physiological study 


‘did not show eny significant diffe rence “hbetween = the 


initial and final. recordings of motor and sensory nerve 


conductions if a eee are. .taken. “into 


conside ration. Taking individual cases, deterioration in 


nerve conduction was found only in 2 cases. Tn wid the 


others there was no déterioration;.. and if there was a 


| 4g us 7 es 
Cemporeey dete etioration, it improved. or remained 


stationa ry with treatment ani continuation of treatment 


did. not cause any further damage. jf the 2 cases that 


showed dete rioraepon' one was on Dapsone therapy and the 


Other was on. R.F.P.. It» would not, therefore, de 
possible to incrimate DDS as the cause of nerve Jamage, 
and other factors involved in the disease process are to 


be considered. 
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